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(57) ABSTRACT 

Systems and methods for preparing and presenting schematic 
maps, Which are maps that present information in a format 
that presents only information that is mo st relevant to a given 
situation in order to provide a simple and clear representation 
suf?cient to aid a user in guidance or orientation. The sche 
matic maps as described herein can be formatted based on the 
attributes of a display on Which they are presented so that the 
map layout and presentation can be optimized for the particu 
lar display. The schematic maps can be “distorted” to better 
illustrate important maps areas in greater detail and using a 
relatively larger display area While deemphasiZing less 
important map areas by illustrating them in less detail and 
using a relatively smaller display area, and thus the schematic 
maps can be devoid of adherence to a particular scale. 
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SCHEMATIC MAPS 

FIELD 

[0001] The following relates to electronic maps and more 
speci?cally to electronic, schematic maps. 

BACKGROUND 

[0002] In recent years, electronic mapping applications and 
providers have added more and more information into their 
maps. Recent developments include high resolution satellite 
and aerial imagery, 3-D buildings, and street vieWs. These 
recent advancements in the electronic mapping ?eld, com 
bined With the vast databases of locations, destinations, ser 
vice providers, etceteras have led to increasingly complicated 
and croWded maps that are full of information that might or 
might not be useful to a user. 

[0003] At the same time, handheld computing devices have 
groWn increasingly poWerful and more important in the 
everyday lives of many people. An increasing portion of the 
population is becoming more likely to look for information 
such as maps and directions in the palm of their hand using 
these various mobile platforms. Unfortunately, despite great 
improvements in the handheld devices, their usefulness is 
often constrained by their relatively small displays. This is 
particularly true With respect to electronic maps since they 
include so much information it is di?icult to visually extract 
the information that is truly most useful from the details. 
Accordingly, one problem to be solved is to provide elec 
tronic maps that are con?gured based on display information. 
Another problem to be solved is to display only the most 
useful information to a user. 

SUMMARY 

[0004] The folloWing relates to preparing and presenting 
schematic maps, Which are maps that present information in 
a format that presents only information that is mo st relevant to 
a given situation in order to provide a simple and clear rep 
resentation su?icient to aid a user in guidance or orientation. 
The schematic maps as described herein can be formatted 
based on the attributes of a display on Which they are pre 
sented so that the map layout and presentation can be opti 
miZed for the particular display. The schematic maps can be 
“distorted” to better illustrate important maps areas in greater 
detail and using a relatively larger display area While deem 
phasiZing less important map areas by illustrating them in less 
detail and using a relatively smaller display area, and thus the 
schematic maps can be devoid of adherence to a particular 
scale. 

[0005] The schematic maps can be useful for providing 
directions or maps of surrounding areas and maps displaying 
places of interest and locations of people in the surrounding 
area. The maps can be prepared and presented by executing a 
method on a device having at least a processor and a display 
by analyZing map vector data, Which includes information 
describing map features including a start point, one or more 
potential end points, and one or more possible routes for 
directions to an end point. 

[0006] A region of geographic focus can be identi?ed. Such 
a region can be a region to be displayed as a schematic map, 
or it can be a region that encompasses all search results near 
a given start point. The region of geographic focus can also be 
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determined by considering display attributes, since displays 
With some aspect ratios Will display regions having one shape 
better than others. 
[0007] All the map features Within the region of geographic 
focus can be ranked by a processor in a usefulness index 
according to a value system that provides higher values or 
greater Weight to map features that are likely to be the most 
important features to a user vieWing the schematic map. The 
usefulness index can be a list or a table or other data structure 

that organiZes the map features according to hoW useful or 
important the feature is to the likely purpose of the map. For 
example, in a schematic map displaying directions, the most 
important features are those making up the route, i.e., the 
various route segments. Next Would be landmarks that are 
useful in locating a turn or progress along the route. Other 
landmarks that a user Will see along the route that are useful 

in general orientation, or that are prominent landmarks, might 
be ranked next. Small stores or parks that are far off the route 
might be the least important and ranked loWest in the useful 
ness index. Map features given a rank greater than a threshold 
for display can be displayed on the schematic map. 
[0008] As mentioned above, the schematic map can be 
optimiZed for the display of the particular device on Which it 
is shoWn. An orientation in Which to display the selected map 
features on the display can be selected based on display 
attributes, and each route segment selected for display can be 
draWn as an approximately straight line. The orientation of 
the lines can be an approximation of an overall direction of 
travel along the Way, and the schematic map can be displayed 
by presenting the selected map features on the display in an 
optimiZed orientation. 
[0009] Before and/ or after the schematic map has been 
presented on the display, the schematic maps can be “dis 
torted” to better illustrate important maps areas in greater 
detail and using a relatively larger display area While deem 
phasiZing less important map areas by illustrating them in less 
detail and using a relatively smaller display area, and thus the 
schematic maps can be devoid of adherence to a particular 
scale. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIG. 1 illustrates a schematic map; 
[0011] FIG. 2 is a How chart illustrating an exemplary 
method of preparing a schematic map; 
[0012] FIG. 3 is a How chart illustrating an exemplary 
method of draWing a schematic map; 
[0013] FIG. 4 illustrates a schematic map depicting driving 
directions and the distortion therein; 
[0014] FIG. 5 illustrates a schematic map depicting the 
location of friends in the vicinity of the device; 
[0015] FIG. 6 illustrates a schematic map depicting the 
location of places of interest in the vicinity of the device; 
[0016] FIG. 7 illustrates schematically an exemplary sys 
tem embodiment; and 
[0017] FIG. 8 illustrates schematically an exemplary sys 
tem embodiment. 

DESCRIPTION 

[0018] The technology described herein presents maps, 
driving directions, and other map-related features in a sche 
matic fashion. A schematic map on a computing device is 
similar to a subWay map one Would see on a subWay train. 
While the subWay track itself might Wind and turn, a typical 
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subway map represents the subway route as a mostly straight 
line. Further, the subWay map often does not have any par 
ticular scale and frequently shoWs every destination approxi 
mately evenly dispersed along the route. Thus, a schematic 
map as discussed beloW is one that does not adhere to geo 
graphic “reality,” but rather represents map features in a sche 
matic fashion by illustrating directions as a route made of one 
or more roads, trails, or Ways that can be represented as 
substantially straight lines instead of by their actual shapes 
(Which Would be represented in a non-schematic map by 
adhering to geographic reality). The schematic map can also 
be devoid of a particular scale. Thus, in some parts of the map, 
such as an area of the map representing a destination, such 
area can be “distorted” someWhat to clearly illustrate impor 
tant details, While map areas that represent portions of a route 
Where there are no turns or other signi?cant features can be 

very condensed. In short, the map can be a schematic of the 
real World that can provide a simple and clear representation 
that is su?icient to aid a user in guidance or orientation 
Without displaying unnecessary map features or detail that 
could otherWise clutter a small display space as illustrated in 
FIG. 1. 

[0019] In a conventional electronic map, great detail is 
shoWn but it is hard to clearly read. Even the streets leading to 
the destination are not easy to see. In comparison, the sche 
matic map displays relatively little detail, but the features that 
are displayed are clearly shoWn. For example, the streets in 
the immediate vicinity of the destination have been empha 
siZed and are easy to see. 

[0020] FIG. 2 illustrates an exemplary embodiment of a 
method for generating and displaying schematic maps. At 
202, the attributes of a display device are detected so that the 
schematic map can be formatted most appropriately for the 
display device. Larger displays can support a greater number 
of features While smaller displays require a more selective 
display of features. Similarly, the orientation of the display is 
important. Some displays have a landscape orientation and 
can support a greater number of features in a horiZontal direc 
tion. Conversely, some screens have a portrait orientation and 
can support display of a greater number of features in a 
vertical direction (e.g., as on some handheld devices such as 
an IPOD TOUCH or IPHONE, both by Apple, Inc. of Cuper 
tino, Calif.). Further, some devices can be rotated from a 
landscape orientation to a portrait orientation and the display 
Will change accordingly. Other exemplary display attributes 
include screen siZe, aspect ratio, resolution, type, and orien 
tation. Once detected, display attributes can be stored in 
memory for subsequent use. 

[0021] At 204, map data that Will be used to generate the 
schematic map is received. In some embodiments, map data is 
received from a server. In such embodiments, the device 
generating the schematic maps is not required to keep the map 
data stored on the device. This is especially useful for some 
handheld devices that have a limited storage capacity. 

[0022] In one example, the map data is received after a 
search for nearby restaurants or other places/ items of interest. 
In this example, a search is input into the device and, based on 
either the present location of the device or another set point, a 
server can return map data to the device. In these embodi 
ments, the map data includes data describing results of a 
search, and data describing all other map features surround 
ing the search results and present location/ set point. In some 
embodiments, each search result can be considered a poten 
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tial destination, and directions from the present location/ set 
point to each potential destination can also be included in the 
map data. 

[0023] In another example, the map data is received after a 
search for directions from a starting point to one or more 
destinations. In such embodiments, the map data can include 
data describing a route from the start point to the destination 
or destinations and data describing all map features surround 
ing the route(s). 
[0024] The data describing map features can be called vec 
tor data, Which is a Way of capturing the geometry/ geography 
of places. For example, vector data can be used to capture the 
shape of an interstate, for example I-280 in California. While 
a raster map of California contains the shape of I-280 as a set 
of pixels, vector data captures the coordinates (e.g. latitude 
and longitude and elevation) used to draW the map image 
along With other attributes describing the object. Most com 
monly, vector data describes map objects as points, lines or 
polylines, and polygons. Vector data alloWs programs to 
manipulate and query the shape data rather than merely dis 
playing the map feature. 
[0025] One example of a vector data ?le format is the 
SHAPEFILE, by ESRI of Redlands, Calif. SHAPEFILE is a 
popular geospatial vector data format for geographic infor 
mation systems softWare. A SHAPEFILE is a digital vector 
storage format for storing geometric location and associated 
attribute information. The SHAPEFILE format can be a 
series of ?les linked together to describe a location and a 
shape of a map feature. SHAPEFILE is just one example of 
map vector data for use With the present technology, and any 
other data format or geographical information system that 
describes map features as geometrical shapes could also be 
used. 

[0026] After the map data is received by the device, the area 
of geographic focus can be determined (206). An area of 
geographic focus is a geographic area of interest. It can be 
determined based on the area surrounding a present location, 
or it can be based on a set point and potential destinations. For 
example, if a search Was conducted for directions betWeen a 
start point and a destination, the geographic focus area Would 
be based on the area surrounding and encompassing the route. 
Similarly, for a search for nearby places of interest, the area of 
geographic focus Would be include search results and the 
surrounding areas. 

[0027] The display attributes can also be considered in 
determining the geographic focus. While the geographic 
focus should encompass enough area to display the search 
results, the area of geographic focus can be limited based on 
the display attributes. 
[0028] Within the area of geographic focus, all map fea 
tures are identi?ed (208). The map data contains information 
about every map feature, and these features are identi?ed and 
ranked (210) according to their relevance to the schematic 
map that Will be displayed. One Way to identify and rank each 
feature Within the area of geographic focus is to identify every 
map feature described by the map data and list it in a useful 
ness index stored in a memory. The usefulness index can be a 
table or any other data structure for recording and storing each 
map feature’s relative importance or usefulness in guiding a 
user to a destination or orienting a user based on the schematic 

map. Each feature can be given a ranking or a score based on 
its importance to the schematic map, and this ranking can also 
be stored in the table. 
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[0029] The importance of a map feature is dependant on the 
intended application of the map. For example, if the map is to 
display driving directions, the route can be the most important 
map feature and landmarks along the route can be ranked 
according to prominence and visibility along the route. 
Accordingly, in a driving-direction map application, the more 
important a map feature is to aiding a user in navigating along 
the route, the higher the rank. If the map application is a map 
of nearby points of interest, streets, trails, buildings, and other 
map features are all landmarks that can orient the user to the 
potential destination; they too can be ranked according to 
importance in orienting or guiding the user to the potential 
destination. 

[0030] After the map features are ranked (210), map fea 
tures can be selected for display (212). Map features can be 
selected by having a rank greater than a threshold ranking. For 
example, if the ranking scale Was a scale from 1-10, With 10 
being the most important map features, only features With 
rankings of 9 or 10 might initially be selected for display. The 
threshold ranking can also be relative to the overall density of 
the vector data, Which varies according to the map’s geo 
graphic area of focus. For example, in a densely populated 
urban area there are relatively more map features available 
and thresholds must be relatively high to prevent map clutter 
When compared to rural areas With feWer map features. 

[0031] The map features selected for display are used to 
draW a map (214), e.g., using the method illustrated in FIG. 3. 
Using the example of driving directions, the route can be 
draWn ?rst. The device can look up vector data for each route 
or route segment (302). Using the vector data, each route 
segment can be ?tted to a route segment representation (304). 
As roads in the real World are often not in a straight line, the 
vector data representing the road Will contain information 
describing the shape of the road. The device processor can 
interpret this data and ignore the less signi?cant tWists and 
turns of the route and determine an overall direction of travel. 
The processor can then draW the route segment as a straight 
line that approximates the overall direction of travel along 
that route segment. 

[0032] In some embodiments, only a limited number of 
route directions might be available. For example a route seg 
ment might be ?tted to one of eight possible directions of 
travel, i.e., North, Northeast, East, Southeast, South, South 
east, West, and NorthWest. It should be appreciated that the 
eight possible directions of travel presented above are not 
considered to be limiting. Any number of potential directions 
of travel are considered to be Within the scope of the present 
technology. 
[0033] The route is completed (306) using the ?tted route 
segments, Which intersect to illustrate turns in the route. In 
some embodiments, before the route is draWn, the display 
attributes can be used to determine the best orientation in 
Which to draW the route. The best orientation can be chosen 
based on heading, aspect ratio and orientation of the screen, 
shape of area of geographic focus, or other factors. For 
example, the best orientation can be selected based on direc 
tional heading so as to keep the top of the screen pointing 
north. The best orientation can also be chosen to place the 
overall direction of travel along the long dimension of the 
display screen. The best orientation can also be chosen based 
on the shape of the area of geographic focus or the overall 
shape of the route. In such cases, the best orientation can be 
based on the best match of the shape of the area of geographic 
focus or the overall shape of the route to the shape of the 
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display. In some embodiments, a combination of the factors 
can be used to determine the best orientation. 

[0034] In some embodiments, the best or most desirable 
orientation might require the top of the display point east or 
West, but this can be confusing to users that might be accus 
tomed to having the top of a map point north. In such situa 
tions, a graphic symbol can be provided to orient the user as 
to Which direction is north. In some embodiments, a message 
or graphic symbol could instruct a user to rotate the device so 
that the top of the screen Will represent north. 

[0035] On some devices, the resolution of the display might 
not alloW for su?icient detail to for a user to make out the 

important details in the map or the map might be too large to 
display on the screen. On such devices, a scroll mechanism 
can be used to alloW only a portion of the map to be displayed 
on the screen and alloW a user to scroll or pan to other regions 

on the map. 

[0036] The overall route can be “distorted” (308) from geo 
graphic reality in order to emphasiZe regions of high interest. 
Areas of high interest can include turns, areas surrounding a 
destination, areas surrounding a user’s present location, areas 
surrounding search results, and other points of interest such as 
gas stations, parks, restaurants, etc. What constitutes an area 
of high interest can, in some embodiments, be based, in part, 
on user preferences. 

[0037] FIG. 4 illustrates an example of a distorted sche 
matic map. As illustrated by the indicated adjacent to the 
route segments 412, 414, 416, 418, the schematic map has no 
uniform scale. For example, the “real World” distance of route 
segment 412 is approximately 1 1 miles, While the distances of 
route segments 414, 416, and 418 are approximately 1 mile, 2 
miles, and 400 feet, respectively. HoWever, despite the fact 
that route segment 412 is approximately 1 1 times longer than 
route segment 414, route segment 412 is only approximately 
tWice as long. Thus, any scale that might be used in repre 
senting route segment 412 is not necessarily consistent With 
any of the other route segments 414, 416, 418. Furthermore, 
a given route segment might not be represented by the same 
scale across its entire length. For example, landmarks 425, 
427, 429 appear approximately evenly spaced, but they are 
not necessarily so in reality. 

[0038] The distortion illustrated in FIG. 4 alloWs the desti 
nation to be emphasiZed as an area of high interest, and to a 
lesser extent, the starting point. For example, route segment 
418 depicts only 400 feet, but it is so large on the display that 
it looks as if it Were the same length as several miles on route 
segment 412. To a lesser degree, the area around the start 
point is also enlarged so that turns can be clearly illustrated. 

[0039] As further illustrated in FIG. 4, landmarks are also 
helpful in navigating the route. Thus, at 310, the device can 
lookup vector data for landmarks. The landmarks can either 
be draWn using information in the vector data or by matching 
the landmarks to symbols used by the system at 312. For 
example, in the case of a lake, the vector data Would be 
suf?cient to provide a shape of the lake and identify the object 
as such. In some embodiments, the lake could be draWn based 
on vector data. In other embodiments, a symbol for a lake 
could be used to represent the lake. LikeWise, other symbols 
can be used. Trademarks might be used to represent certain 
commonly knoWn and easily recognized stores, such as some 
convenience stores, gas stations, or banks, etc. In this Way, a 
user Will knoW Which store he is looking for as a landmark. 
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Roads can also be landmarks and represented as lines as they 
are depicted in FIGS. 4 as 425, 427, and 429. Generic symbols 
can also be used. 

[0040] Landmarks can be selected for display based not 
only on their relevance, as explained above, but also based on 
the amount of room available to display landmarks. While 
some landmarks might alWays be displayed on a particular 
map due to a high relevancy rankingifor example very large 
bodies of Water potentially Will alWays be displayedisome 
landmarks Will only be displayed if there is room and they are 
relevant. For example, in a high-interest region that has been 
distorted to increase its visibility, there is more room to dis 
play additional landmarks. In such a situation, a corner store 
might be displayed even though its relevancy ranking is less 
than some other more prominent landmarks. HoWever, the 
corner store is still relevant in identifying a turn in the route. 
Landmarks and detail that are not useful to a user generally 
Will not be displayed. 
[0041] The landmarks that are selected for display can also 
be relative to the overall density of the vector data represent 
ing the map features, Which varies according to the map’s 
geographic area of focus. For example, in a densely populated 
urban area there are relatively more map features available 
and thresholds must be relatively high to prevent map clutter 
When compared to rural areas With feWer map features. 
[0042] Once a representation of the landmark is selected for 
display, it can be draWn on the map 314. Each of the land 
marks can be draWn in any desired location, provided that 
they are each shoWn in a proper position relative to other 
landmarks. For example, landmark 429 can be placed any 
Where betWeen landmark 427 and route segment 414, but 
cannot be placed outside of either map feature because that 
Would misled a user. Landmark 429 exists betWeen landmark 
427 and route segment 414 in “reality” and its relative posi 
tional orientation is maintained in the schematic map. With 
the exception of a varying scale, and modi?ed shapes, the 
location of all map objects must adhere to geographic posi 
tional reality at least With respect to the relative placement of 
other features on the map. As an example, assume tWo roads 
run in parallel With Road A being to the East of Road B and 
that the tWo roads are separated by 5 miles. In a schematic 
map roads A and B can appear any distance apart, but Road B 
cannot be placed West of Road A. 
[0043] As further shoWn in FIG. 2, the schematic map is 
displayed at 216. The schematic map can ?rst be draWn in a 
device memory and displayed on the display once completed. 
HoWever, in some embodiments, the schematic map can be 
draWn in real time on the display. 
[0044] The distortion in a schematic map can, in some 
embodiments, be dynamic. In other Words, as the user With 
the device travels along a route, the portion of the route that 
has already been traveled loses its importance to the user, at 
least for the purpose of navigating a user to a destination. 
HoWever, the present location increases in importance. 
Therefore, the schematic map can be dynamically altered to 
remove portions of the map representing route segments that 
have already been traveled and can enlarge areas surrounding 
the present location of the device. The map can also be dis 
tortedbased on user inputs, such as Zooming in on a portion of 
the map, searching for points of interest along the route, and 
other inputs. 
[0045] Schematic maps are useful for more than just pro 
viding directions. As illustrated in FIGS. 5 and 6, schematic 
maps can also be useful in ?nding nearby friends or places. In 
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both ?gures only import landmarks and features of interest 
are displayed. Outlines of buildings, Which are common in 
some state-of-the-art mapping programs, are omitted because 
they are of little use to a user at street level attempting to ?nd 
the locations of friends in an unfamiliar area. Even much of 
the street detail has been omitted. Only streets and friends or 
points of interest are displayed, i.e., the key information to 
guide a user to those locations. 

[0046] As in the case of the navigation-oriented embodi 
ments, the landmarks are not necessarily draWn to a particular 
scale, and not all features necessarily are represented. For 
example, in FIG. 6, landmark 604 is a small alley in real life 
but it is draWn With the same thickness as landmarks 602 and 
606, Which are relatively major streets. In this instance, land 
mark 604 is just as important in navigating to the snacks 
nearby as 602 and 606 and thus can be draWn With the same 
emphasis although, in some instances landmark 604 might be 
draWn in a thinner line to signify to the user that it is a smaller 
road as compared to landmarks 602 and 606. 
[0047] It should be appreciated that variations in the meth 
ods described herein are considered to be Within the scope of 
this technology. For example, While one exemplary order of 
execution has been described above, the method can be 
executed in a different order. For example, the area of geo 
graphic focus can be determined before the map data is 
received. In such embodiments, the area of geographic focus 
can be determined by a server sending the map vector data or 
by the device requesting the map vector data in response to a 
query or search. 

[0048] Additionally, parts of the method described herein 
can be executed on a server or a client device. In some 

embodiments, a client device can have all data “on board,” 
that is, on the device. In some embodiments, the entire 
method except for the draWing steps can be completed by a 
server and only the completed map can be sent to a client 
device. In other embodiments, the client device and the server 
can Work together to complete the steps of the methods 
described herein. For example, a server can contain all map 
data and send only needed data to the client so that the client 
can construct the schematic map. In some embodiments the 
server can complete just an initial schematic map, but then 
send vector data corresponding With the map so that the client 
device can manipulate the map itself. Other variations of 
client server responsibilities are also possible and are consid 
ered to be Within the scope of this technology. 
[0049] FIG. 7 illustrates an exemplary system embodiment 
700. A server 702 is in electronic communication With a 
handheld electronic device 718 having functional compo 
nents such as a processor 720, memory 722, graphics accel 
erator 724, accelerometer 726, communications interface 
728, compass 730, GPS 732, display 734, and input device 
736. Each device is not limited to the illustrated components. 
The components may be hardWare, softWare or a combination 
of both. 

[0050] In some embodiments, instructions are input to the 
handheld electronic device 718 through an input device 736 
that instructs the processor 720 to execute functions in an 
electronic mapping application. One potential instruction can 
be to generate a schematic map. In that case the processor 720 
instructs the communications interface 728 to communicate 
With the server 702 and request map data. The map data 
received by the communications interface 728 and either 
processed by the processor 720 immediately or stored in 
memory 722 for later use, or both. The processor 720 also 
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receives information regarding the display’s 734 attributes, 
and can calculate the orientation of the device, or e. g., using 
information from an accelerometer 726 and/ or other external 
data such as compass headings from a compass 730, or GPS 
location from a GPS chip. and the processor then uses the 
information to determine an orientation in which to display 
the schematic map drawn from the map data. 
[0051] The schematic map can be drawn by the processor 
720, by a graphics accelerator 724, or by a combination of the 
two. In some embodiments, the processor can be the graphics 
accelerator. The map can be ?rst drawn in memory 723 or, if 
available, memory directly associated with the graphics 
accelerator 724. The methods described herein can be imple 
mented by the processor 720, the graphics accelerator 724, or 
a combination of the two to draw the map. Once the map is 
drawn in memory, it can be displayed on the display 734. 
[0052] A map drawn for one reason can also be modi?ed for 
other purposes. For example, a map drawn to illustrate places 
of interest can also be used to select a destination using an 
input device. If a destination is selected, the map can be 
modi?ed to display directions or a route to the new destina 

tion. In some embodiments, the entire map can be redrawn, 
but in some embodiments, the items in the usefulness index 
can be re-ranked and the map modi?ed based on the updated 
usefulness index. 
[0053] FIG. 8 illustrates a computer system 800 used to 
execute the described method and generate and display a 
Graphical User Interface. Computer system 800 is an 
example of computer hardware, software, and ?rmware that 
can be used to implement disclosures above. System 800 
includes a processor 820, which is representative of any num 
ber of physically and/or logically distinct resources capable 
of executing software, ?rmware, and hardware con?gured to 
perform identi?ed computations. Processor 820 communi 
cates with a chipset 822 that can control input to and output 
from processor 820. In this example, chipset 822 outputs 
information to display 840 and can read and write informa 
tion to non-volatile storage 860, which can include magnetic 
media and solid state media, for example. Chipset 822 also 
can read data from and write data to RAM 870. A bridge 835 
for interfacing with a variety of user interface components 
can be provided for interfacing with chipset 822. Such user 
interface components can include a keyboard 836, a micro 
phone 837, touch-detection-and-processing circuitry 838, a 
pointing device such as a mouse 839, and so on. In general, 
inputs to system 800 can come from any of a variety of 
sources, machine-generated and/ or human- generated 
sources. 

[0054] Chipset 822 also can interface with one or more data 
network interfaces 825 that can have different physical inter 
faces 817. Such data network interfaces can include inter 
faces for wired and wireless local area networks, for broad 
band wireless networks, as well as personal area networks. 
Some applications of the methods for generating and display 
ing and using the GUI disclosed herein can include receiving 
data over physical interface 817 or be generated by the 
machine itself by processor 820 analyZing data stored in 
memory 860 or 870. Further, the machine can receive inputs 
from a user via devices keyboard 836, microphone 837, touch 
device 838, and pointing device 839 and execute appropriate 
functions, such as browsing functions by interpreting these 
inputs using processor 820. 
[0055] While FIG. 8 illustrates an example of a common 
system architecture, it should also be appreciated that other 
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system architectures are known and can be used with the 
present technology. For example, systems wherein most or all 
of the components described within FIG. 8 can be joined to a 
bus, or the peripherals could write to a common shared 
memory that is connected to a processor or a bus can be used. 
Other possible hardware architectures are possible and such 
are considered to be within the scope of the present technol 
ogy. 
[0056] Methods according to the above-described 
examples can be implemented using computer-executable 
instructions that are stored or otherwise available from com 
puter-readable media. Such instructions comprise, for 
example, instructions and data which cause or otherwise con 
?gure a general-purpose computer, a special-purpose com 
puter, or a special-purpose processing device to perform a 
certain function or group of functions. Portions of computer 
resources used can be accessible over a network. The com 

puter-executable instructions may be, for example, binaries, 
intermediate format instructions such as assembly language, 
?rmware, or source code. Examples of computer-readable 
media that may be used to store instructions, information to 
be used, and/or information created during methods accord 
ing to described examples include magnetic or optical disks, 
?ash memory, USB devices provided with non-volatile 
memory, networked storage devices, and so on. 
[0057] Devices implementing methods according to this 
disclosure can comprise hardware, ?rmware and/or software 
and can take any of a variety of form factors. Typical 
examples of such form factors include laptops, smart phones, 
small-form-factor personal computers, personal digital assis 
tants, and so on. Functionality described herein also can be 
embodied in peripherals or add-in cards. Such functionality 
also can be implemented on a circuit board among different 
chips or different processes executing in a single device, by 
way of further example. 
[0058] The instructions, media for conveying such instruc 
tions, computing resources for executing them, and other 
structures for supporting such computing resources are 
means for providing the functions described in this disclo 
sure. 

[0059] Although a variety of examples and other informa 
tion have been used to explain various aspects within the 
scope of the appended claims, no limitation of the claims 
should be implied based on particular features or arrange 
ments in such examples, as one of ordinary skill would be able 
to use these examples to derive a wide variety of implemen 
tations. Furthermore, and although some subject matter may 
have been described in language speci?c to examples of 
structural features and/or method steps, it should be under 
stood that the subject matter de?ned in the appended claims is 
not necessarily limited to those described features or acts. For 
example, functionality of the various components can be 
distributed differently orperformed in components other than 
those identi?ed herein. Therefore, the described features and 
steps are disclosed as examples of components of systems and 
methods that are deemed to be within the scope of the follow 
ing claims. 

1. A method implemented on a device having a processor 
and a display, the method comprising: 

analyZing map vector data, the map vector data comprising 
information describing map features including a start 
point, one or more potential end points, and one or more 
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possible routes, each route having one or more route 
segments, from the start point to the respective possible 
end point; 

identifying a region of geographic focus; 
ranking the map features Within the region of geographic 

focus in a usefulness index; 
selecting for display map features having been a rank 

greater than a threshold for display; 
determining an orientation in Which to display the selected 
map features on the display based on display attributes; 
draWing each route segment selected for display as an 

approximately straight line, the orientation of the line 
being an approximation of an overall direction of 
travel in actuality along the route segment; and 

presenting a schematic map of the selected map features 
on the display in an orientation optimiZed for the 
display, Wherein the schematic map is distorted to 
emphasiZe areas of interest. 

2. The method of claim 1, further comprising selecting a 
route, the route segments making up the selected route receiv 
ing a ranking in the usefulness index greater than the thresh 
old for display. 

3. The method of claim 1, Wherein the map vector data 
further comprises landmarks. 

4. The method of claim 1, Wherein the schematic map does 
not conform to a particular scale. 

5. The method of claim 1, Wherein an area of interest 
comprises each of the folloWing: route segments, potential 
destinations, a present location of the device, and start points. 

6. The method of claim 1, Wherein the schematic map 
illustrates a route from the starting point to a destination. 

7. The method of claim 1, Wherein the schematic map 
illustrates points of interest nearby the location of the device. 

8. The method of claim 1, Wherein the threshold for display 
is adjusted based on a density of map features in the region of 
geographic focus. 

9. The method of claim 7, Wherein the nearby points of 
interest comprise search results, businesses, and friends of a 
user. 

10. A handheld device comprising: 
a communications interface con?gured to receive map vec 

tor data describing map features including landmarks, 
route segments, and potential points of interest; 

a processor con?gured to analyZe the map vector data, the 
processor further con?gured to rank each map feature in 
a usefulness index according to each respective map 
feature’s usefulness in directing a user to a destination, 
the processor further con?gured to select for display all 
map features having a usefulness ranking greater than a 
threshold; 

a graphics accelerator con?gured to draW a schematic map 
comprising the map features selected for display, the 
route segments thereof being draWn as substantially 
straight lines that intersect other route segments to com 
prise a route from the starting point to the destination, 
the video accelerator further con?gured to distort a sche 
matic map to emphasiZe end points and areas of interest; 

a display con?gured to display the schematic map; and 
a user interface con?gured to accept user inputs instructing 

one or more the processor to generate or modify the 
schematic map. 

11. The device of claim 10, Wherein the user interface is a 
touch screen. 
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12. The device of claim 10, Wherein the schematic map 
presents directions to a destination. 

13. The device of claim 10, further comprising a memory 
for storing the map vector data. 

14. The device of claim 13, Wherein the processor is con 
?gured to access the memory to analyZe the stored map vector 
data to update the schematic map. 

15. A computer-readable medium storing computer-ex 
ecutable instructions for causing a computer having a proces 
sor and a display to perform the method comprising: 

analyZing map vector data, the map vector data comprising 
information describing map features including a start 
point, one or more potential end points, and one or more 
possible routes each route having one or more route 
segments from the start point to the various possible end 
points; 

identifying a region of geographic focus; 
ranking the map features Which are located Within the 

region of geographic focus in a usefulness index; 
selecting for display map features that have been given a 

rank greater than a threshold value for display; 
determining an orientation in Which to display the selected 
map features on the display based on display attributes; 
and 

presenting a schematic map of the selected map features on 
the display in an determined orientation. 

16. The computer-readable medium storing computer-ex 
ecutable instructions for causing a computer to perform the 
method of claim 15, further comprising: 

draWing each route segment selected for display as an 
approximately straight line, the orientation of the line 
being an approximation of an overall direction of travel 
in reality along the route segment. 

17. The computer-readable medium storing computer-ex 
ecutable instructions for causing a computer to perform the 
method of claim 15, Wherein the schematic map is distorted. 

18. The computer-readable medium storing computer-ex 
ecutable instructions for causing a computer to perform the 
method of claim 15, Wherein the map vector data further 
comprises landmarks. 

19. The computer-readable medium storing computer-ex 
ecutable instructions for causing a computer to perform the 
method of claim 15, Wherein the schematic map does not 
conform to a particular scale. 

20. The computer-readable medium storing computer-ex 
ecutable instructions for causing a computer to perform the 
method of claim 16, Wherein an area of interest comprises 
each of the folloWing: junctions of route segments, potential 
destinations, a present location of the device, and start points. 

21. The computer-readable medium storing computer-ex 
ecutable instructions for causing a computer to perform the 
method of claim 15, Wherein the schematic map illustrates a 
route from the starting point to a destination. 

22. The computer-readable medium storing computer-ex 
ecutable instructions for causing a computer to perform the 
method of claim 15, Wherein the schematic map illustrates 
points of interest nearby the present location of the device. 

23. A system comprising: 
a processor con?gured to analyZe map vector data, the map 

vector data comprising data describing map features 
including landmarks, route segments, and potential 
points of interest; 
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a processor con?gured to rank each map feature in a use- to draw the schematic map With distortion to emphasize 
fulness index according the each respective map fea- @nd P0111ts and areas of inter est; _ 
ture’s usefulness in directing a user to a destination; a dlsplay Con?gured to dlsplay the schemallc map; and 

a user 1nterface to con?gured to accept user inputs instruct 
aprocessor Con?gured to Select for display all map features ing one or more of the processors to generate or modify 

having a usefulness ranking greater than a threshold; the schematic map. 
24. The system of claim 23, Wherein the processors are 

distributed among one or more devices in the system. 
25. The system of claim 24, Wherein the processors exist in 

a processor con?gured to draW a schematic map compris 
ing route segments, landmarks and points of interest 
selected for display, the processor drawing route seg- . 

b . 11 . 1. h _ h one or more servers and a handheld device. 
mems as Su Stanna y Stralght mes t at Intersect 0t er 26. The system of claim 23, Wherein the processors are all 
route segments, the intersecting route segments making embodied in a Single processor in a handheld device_ 
up a route for providing directions from the starting 
point to the destination, the processor further con?gured * * * * * 


